In this paper, a class of third-order quasi-linear differential equations with continuously distributed delay is studied. Applying the generalized Riccati transformation, integral averaging technique of Philos type and Young's inequality, a set of new criteria for oscillation or certain asymptotic behavior of nonoscillatory solutions of this equations is given. Our results essentially improve and complement some earlier publications.
Introduction
Consider the following third-order quasi-linear differential equation: 
a(t) x(t) +
x γ ≥ δ > ; (H) γ is a quotient of odd positive integers. Define the function by A function x(t) is a solution of () means that 
Zhang et al.
[] focus on the following the third-order neutral differential equations with continuously distributed delay:
Baculíková and Džurina [] are concerned with the couple of the third-order neutral differential equations of the form
However, as we know, oscillatory behaviors of solutions of Eq. () have not been considered up to now. In this paper, we try to discuss the problem of oscillatory criteria of Philos type of Eq. (). Applying the generalized Riccati transformation, integral averaging technique of Philos type, Young's inequality, etc., we obtain some new criteria for oscillation or certain asymptotic behavior of nonoscillatory solutions of this equations. We should point out that γ is any quotient of odd positive integers in this paper, but it is required that γ =  in [].
Several lemmas
We start our work with the classification of possible nonoscillatory solutions of Eq. ().
Lemma . Let x(t) be a positive solution of (), and z(t) is defined as in (). Then z(t) has only one of the following two properties eventually:
Proof Let x(t) be a positive solution of (), eventually (if it is eventually negative, the proof is similar). Then [a(t)(z (t)) γ ] < . Thus, a(t)(z (t)) γ is decreasing and of one sign and it follows hypotheses (H)-(H) that there exists t  ≥ t  such that z (t) is of fixed sign for t ≥ t  . If we admit z (t) < , then there exists a constant M >  such that
Integrating from t  to t, we get
Let t → ∞ and using (H), we have z (t) → -∞. Thus z (t) <  eventually, which together with z (t) <  implies z(t) < , which contradicts our assumption z(t) > . This contradiction shows that z (t) > , eventually. Therefore z (t) is increasing and thus (I) or (II) holds for z(t), eventually.
Lemma . Let x(t) be a positive solution of (), and correspondingly z(t) has the property (II). Assume that
∞ t  ∞ v  a(u) ∞ u d c q(s, ξ ) dξ ds /γ du dv = ∞. (   ) Then lim t→∞ x(t) = . ()
Proof Let x(t) be a positive solution of Eq. (). Since z(t) satisfies the property (II), it is obvious that there exists a finite limit
Next, we claim that l = . Assume that l > , then we have l < z(t) < l + ε for all ε >  and t enough large. Choosing ε < l( -p)/p, we obtain
where
Combining (H), () with (), one can get
Integrating inequality () from t to ∞, we get immediately
We have a contradiction with () and so it follows that lim t→∞ z(t) = , which implies that
Main results
For simplicity, we introduce the following notations: 
is defined as in (). By Lemma ., we have that z(t) has the property (I) or the property (II). If z(t) has the property (II). Since () holds, then the conditions in Lemma . are satisfied. Hence lim t→∞ x(t) = . When z(t) has the property (I), we obtain
Using (H) and (H), we have
where q  (t) = d c q(t, ξ ) dξ and σ  (t) = σ (t, c). Let
Choosing u(t) = z (t) in Lemma ., we obtain
Using Lemma ., we get
Combining with ()-(), we have
where Q(t) is defined by (). Let
